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PREFACE 


The work reported herein was performed by Professor 'W.E. Yates, Research 
ssociate R.E. Cowden, and Professor N.B. Akesson, Department of Agricultural 
ngineering, University of California, Davis. The purpose of the wind tunnel 
est was to establish atomization characteristics of Thuricide 32LV with the 
ifcronair 5000 spray device at air velocities of 70 and 90 mph. Additionally, 
he Unimizer was characterized at 100 mph. Information is provided on rpm, 
ressure, blade size, blade angle, and flowrate settings to achieve specific 
roplet spectra and application rates. 


Funding was provided by USDA Forest Service, Forest Pest Management, 
ashington Office. Questions and comments should be directed to the Project 
fficer, John W. Barry, 2810 Chiles Rd., Davis, CA 95616. 


Drop Size Spectra for Applications of Thuricide with 
Micronair and Unimizer Atomizers 
W. E. Yates, R. E. Cowden and N. B. Akesson 

Drop size spectra were measured with a spray containing 50% Thuricide 32 LV 
and 50% water and with the Micronair AU 5000 and Unimizer units in our wind tun- 
nel at selected speeds of 70, 90 and 100 mph. 

Equipment and Materials: 

Fig. 1 shows the overall view of the wind tunnel and test equipment. The 
wind tunnel has a test section 8 ft. long with a 2 x 2 ft. cross section. A PMS 
OAP-2D-GAl with a PMS 11-C data acquisition system was used to measure the drop 
size spectra, Fig. 2. Fig. 3 shows a closeup of the laser probe and Micronair 
AU 5000 atomizer in the wind tunnel. Fig. 4 shows a view of the Micronair digi- 
tal flow meter and digital RPM indicator used for the tests. Fig. 5 illustrates 
the AU 5000 atomizer with a hydraulic motor drive. Fig. 6 shows the portable 
hydraulic pump used to drive the motor on the Micronair unit. 

Procedures: 

Table 1 lists the computed flow rates for the specified airspeeds, swath 
width and number of spray units for each desired test condition. 

The next step involved mounting the spray unit into the center of the wind 
tunnel test section and measuring the spinner RPM at selected airspeeds, flow 
rates, blade settings and blade lengths. Please note the recommended maximum 
speed is 12,000 RPM and use of blade angles less than 35° could result in 
overspeeding when liquid flow is aut off. Thus, note the settings for the 
Micronair with an (*) denotes the use of the long blade (6") and a blade angle 
of 35° which does not overspeed when the liquid flow is shut off. 


The drop size tests were conducted with the hydraulic motor drive on the 
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Micronair unit because tests could not be conducted with the long blades due to 
limited size of the wind tunnel. Thus the hydraulic motor was used to drive the 
AU 5000 at the speeds determined in the above tests at selected conditions. 
Results: 

Table 3 summarizes the drop spectra data. It is apparent that flow rate, 
airspeed and RPM all have an important effect on drop spectra. The two tests 
marked with an (*) represents tests with the 6” blade at a 35° angle. As shown 
the AU 5000 with the 6” blade and 35° angle produced a VMD of 110 um at 70 MPH 
and a flow rate of 2.2 gpm. Also, with an increased speed up to 90 MPH and an 
increased flow rate up to 2.8 gpm it produced a VMD of nearly the same size, 107 
ym. The Unimizer at 100 MPH, and a flow rate of 3.1 gpm produced a much lower 
RPM than the Micronair and consequently a larger VMD, 166 um. Also, note the 
widest range of drop size was produced with the AU 5000 at the lower airspeed, 
70 MPH, and lower RPM, 6400. 

Fig. 7 illustrates the above data in graphical format. 


The complete drop spectra results are included in Appendix A. 
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Wind tunnel and test equipment. 


Data acquisition system, wind tunnel, 
atomizer and probe in place. 


esa ah penny asco 








‘et? «i «git 








Fig. 3. Laser probe and Micronair AU 5000 
in wind tunnel. 





Fig. 4. Digital flow meter, digital RPM indicator 


and pressure gage- 
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Portable hydraulic pump used to drive 


Hydraulic motor drive on Micronair AU 5000 
atomizer motor. 
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Table 1 


Flow Rates Required for Selected Applications 
All applications based on 96 oz/acre 


Total No. of Flow Rate 

Airspeed Swath Width Flowrate Spinners per Spinner 
MPH Feet GPM No. GPM 
50 125 9.47 4 2.37 
70 125 13.26 6 Ze2u 
90 125 17.05 6 2.84 
100 125 18.94 6 3.16 

Table 2 


Rotational Speed at Selected Airspeeds and Flowrates 


Spinner Airspeed Flow Rate Spinner Blade Blade 
Type MPH GPM RPM Length in. Setting 
AU 5000 50 2.4 4160 5. 355 
AU 5000 50 2.4 4880 6. yer 
AU 5000 70 2.2 6420 3.63 eye 
AU 5000 70 2.2 1,340 3) 2m 
AU 5000 70 2.2 6950 as 255 
AU 5000 70 2.2 5200 5. 40° 
*AU 5000 70 2.2 7550 6. 355 
AU 5000 70 ae 5330 6. 40° 
AU 5000 90 2.8 8170 3.63 55% 
AU 5000 90 2.8 8650 5. Shy 
AU 5000 90 2.8 6800 5. 40° 
*AU 5000 90 2.8 8900 6. 35° 
90 2.8 6760 6. 40° 
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Table 3 


Drop Size at Selected Spinner Speeds and Flow Rates 
AU 5000 tests with hydraulic motor drive 
All tests with 50% Thuricide 32 LV, 50% water 


Spinner Airspeed Flowrate Dy 1 Dy 65 Dy .9 R.S. 
Type MPH GPM RPM ym um po ym 
AU 5000 70 2.2 6400 70 141 2i2 1.43 
*AU 5000 70 Zea 7600 60 110 164 0.95 
AU 5000 90 2.8 8100 65 Loz 238 Tool 
*AU, 5000 90 2.8 8900 58 107 155 0.91 


Unimizer 100 3.1 5900 sh! 166 246 0.93 


*Test conditions that produced a volume median diameter < 120 un. 


Table 4 


Adjustments Required for Selected Flow Rates 
with 50% Thuricide, 50% Water 


Atomizer Setting Pressure Flow Rate 
AU 5000 VRU #13 17 psi 2.2 gpm 
AU 5000 VRU #13 22ups i 2.8 gpm 


Unimizer #24 15 psi 3.2 gpu 
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AU5000,7600 RPM,70 MPH,2.2 GPM, THURICIDE 
DTG 84/04/11 10:17:42 
DFM=1.0--2.0 MHz 
UPPER ACCUMULATED 
LIMIT. N{RAW) NZSEC gmZSEC %_N &_VOL. &_N $_VOL. 
56 3660 1.61E 08 5.31 55. 20 7.62 Sede Us 
89 4747 7T.87E O07 15.65 26.93 22.47 82.13 30.09 
ee 58 43 3503E (07 22.03 12.41 SH os) 94.53 61./2 
154 5659 3.2 Geel), 18.06 4.52 ao 93 mde bei Bivie0.0 
Lod 3596 2220600 S02 tho Wt 8.36 9752 96.01 
219 1785 361437 2.58 ty Dee 99.94 98.28 
252 650 HSRC NEES) S| Viti, 0.05 1.56 100.00 99.84 
284 Lefts. 9549 0.10 0.00 0.14 100.00 99.98 
318 13 978 0.01 0.00 0.02 100.00 100.00 
35 0 - 0 0.00 0.00 0.00 100.00 POCO 
TOTALS 2.92E 08 69.65 
TOTAL RAW PARTICLES.... 26078/33467-- 77.92% 
NUMBER MEAN DIAMETER... 62.42 MICROMETERS S.D.... 30.41 
VOLUME MEAN DIAMETER... 76.94 MICROMETERS S.D.... 94.04 
SAUTER MEAN DIAMETER... 94.48 MICROMETERS 
Dyg.j:++ 0.00 MICROMETERS Dyg.1-++ 59.76 MICROMETERS 
Deg. ger? 0-00 MICROMETERS Dyg.gc++ 109.70 MICROMETERS R.5. 
Dyo.9+++ 109.88 MICROMETERS Dyp.9+++ 163.54 MICROMETERS 
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10.1732 


AU5000,8900 RPM,90 MPH,2.8 GPM,THURICIDE 
DTG 84/04/11 10:40:31 


DFM=1.0--3.0 MHz 


UPPER ACCUMULATED 
LIMIT N(RAW) N/SEC gm/SEC $%N &_VOL. tN  & VOL. 
56 2616 2 UCL aUG 6.86 56.83 8.47 56, 0:3 8.47 
89 8753 9.67E 07 19% 22 PA SEH oe Sg BS. 83-19 S2re22 
eee 4354 4.44E 07 2095 12 21 is 33234 95 «30 65.56 
154 4266 P43 Ee 0F7. 19.60 oO 2 ae ook 99 ow. BO 
37 2579 PR eeeyet os URS 6.68 0:70 BP 7S) 99r 91 9B, 02 
219 947 274564 1.20 0.07 1.48 99.98 99°.50 
252 250 54087 0737 Oe UL 0.46 100.00 99°96 
284 PAP: lhyes Os02 0.00 O03 10.0700 99.99 
329 6 TOD) O02 0.00 OO. 100.00 100.900 
35 2 0 0 0700 0.00 0.00 100.00 109700 
TOTALS SOLEUS 80.93 
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LOW 
AU5000,6400 RPM,70 MPH,2.2 GPM,THURICIDE 
DTG 84/04/11 14:25:10 
UPPER ACCUMULATED 
LIMIT N(RAW) N/ZSEC gm/SEC &_N %_VOL. &_N $_VOL. 
56 3564 Zep LOS 6.89 625,35 5.84 625135 5.84 
89 3866 Shee tor Oy 11.56 NFP ogt 10) 9.80 79.64 15.64 
Pr. 4089 Bec baum. PAS wy Tyo 4 UBS) IS SB a iS Sia ty a 
154 4926 2 OL ON Paepsys} 6.20 2419 97°36 Shs THE 
187 3500 4.90E 06 12.68 1.46 NW) 943) 98.82 TA ae! 
Paes 2eleZ 759925 Shy BLY Ores 2,02 397..05 (hi Sy 
Ze 980 250953 Oe 0.07 i, Oo 140 
284 240 2 9.655.06 PLS TNS 0.88 Zones 100.00 vps he tS )s} 
318 51 4631 0.07 O00 0.06 LUO. 0 0 Doe 
353 jhak 786 0.02 0.00 O20. 100-0 100.00 
382 ‘i oe) 0.00 0.00 0.00 TON Oe! ON) LO0%08 
414 0 0 On 0 0.00 0.00 100.00 100.00 
447 0 0 0.00 0.00 0.00 £00500 100.00 
479 uk Sy, 0.00 0.90 0.00 100.00 URE Oe 
52 0 0 0.00 Ui U 0.00 190.00 LOO. 00 
TOTALS 3.36E 08 117.95 | 
Toco PARTICLES.... 23341/28947--— 80.63% 
NUMBER MEAN DIAMETER... 63,45 MICROMETERS Soe Bees SUS eye”, 
VOLUME MEAN DIAMETER... 87.54 MICROMETERS Seal eet BAC Sey SHO) 
SALTER MEANEDIAMETER... 121.27 MICROMETERS 
Dyo.J>+: 0-00 MICROMETERS  Dyg,1]--- 70.26 MICROMETERS 
8 A e ie N Reet pers e ° 
Dug.s° te 0.00 MICROMETERS Dugi5°°? 141.29 MICROMETERS 3 43 


243) 


@ha.T 


Seca IM 18.iT¢ 


rf ¢- “UU ~ 
7 LA c - 
} ws 37e2\ 
' t _ 
eo v ww ft 
r 
J { 
' tf 
s y ‘ é 
f > ‘ff 
G +M 52 
it “oe @ 
‘ a2 
a " ; PE 
m 
\ : i c 
c - —_" 
af e: ao 3¢ 
ny » 
Lt oe 
a r ~ ¢ ~ 
¥) * © \ 
¢ waV tz 
AY Y ed 4 
UUs t f 
é ; 0d ; 0 ‘¢ 
if : 
i : ’ fr i i =e 
; ~ 
~ = { ti Gov 2 
¢ 
r f =— ee > [i é} 
~~ - —, - = , 
e« a 3 Ac "hat A cé if ; «AST R! 
—~ « om ac*are™ Whe * “eo 
‘ * Gn ia ‘X Ie ; ~ « el ive aa7T Ta 


Sia TIMCADiv Th. 


te 


Cal 
db 


i +».83TS 
nie 


) a3 TANCAD IM 
2M.0RD 1M 


2R2TSMOADIM 
229 TSMORDIM 


os .at «**f Hyd 


73 .,.L62 aati ov? 


*++2.0N9 











ARORA G 


AIG KARR 


‘eo CATR 
Pies ean 


_ 


“a 


oo a. . 


ae 


1d. tf t 





Nozzle Type.......0. AUSHGE = 
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56 1457 2.45E 08 8.06 59.66 6.36 59.66 6.36 
89 1818 get A ti) it fae 22 Zlesa 3st 4 81.00 ZOO 

Nay. 2142 4.65E 07 28525 11333 2229 92.33 42.39 
154 2047 DoD en UT 31502 Brow 24.47 97.85 66.86 
187 1299 29? 06 LOR s3 O95 7.99 98.81 74.86 
219 742 655014 2ec5 0.16 2420 98.97 Tle Ve 
252 Zale 4 s23b0 0.6 282.63 Abeer hoy a RO 100.00 99.86 
284 53 14955 es Liss O00 Omb2 100.00 99.98 
318 a 2058 07103 0300 OF 02 100.00 100.00 
so 0 a 0 0.00 0.00 0.00 100.00 10025010 

TOTALS ee TAY. BOS: T2676 

TOTALIwRAW PARTICLES.... 9841/14707-- 66.91% 

NUMBER MEAN DIAMETER... 63.08 MICROMETERS Sra ey Be 3.0709 

VOREME iMEAN DIAMETER... 63.60 MI CROMEFERS Sede ricee ES ks) 

SAC R MEAN DIAMETER... L11.79 MICROMETERS 

Sajal CaO lCROMETERS Damien WUl i LCROMETERS 

Day a0 oe 0.00 MICROMETERS D9 5°°° PS Pes Po ROMETERS Perea Sal 


Dyo.g:-- 115.14 MICROMETERS Dugeo se 239-15 MICROMETERS 


a 


>» > 
4 4, | 
ards 
| 
* 
/ 
j 


i\40\686 oTa 


~ 





» leer 


= £3 
‘ } 
7 
rs 
4% \v 
[ og 
¢ hac 
ae) 
cect 
1 ) ‘{ 
\ ‘ 
oS c 
- 
’ ™ Oo 7 
° Eau od TRAD AA 
Ory cot -s 
$0.63 \aTaMAI® MASE 
7 me. 





-ITIMAIO VAG 





16 
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Slice Rate......0. 20 Mz = v N 

aS ec eeeeee ws GIBA/II F 

Un” eis perere 14s 5&e 46 a 

Pile Nebetee.... 141.33 SS dn Se SR 
8.1 1 12 be)“ 92 99g 99.9 


CUMULATIVE PROBABILITY 


45 
| 7 PY me a a ee 
8 322 1Bee 1582 Pade: *) 


sn 8 hk & 


nn 
Qo wo 


NUMBER FREQUENCY (percent) 
ua aBRRSRsaRuB 
MASS FREQUENCY (percent) 


2 582 1988 15@8 2222 
DROPLET DIAMETER (micrometers) ORGR ELEDLAME ERE niorometere? 
62 45 
, 3 42 
<8 3 
> 
9s 5 2 
3 32 g 
& 25 as 
Id 
we 28 i 15 
12 
: S 
{ 
12 182 128282 12 122 1828 


DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 


WHAELA - de¢ hee, 


6 =P a 7 
| mi A elant 
was "o 


*%. = 


° 
adel 
a 


& 
‘ 8 
= q — > 
: VA Ss cues UM rt | 
















bs —— _ Se) Re aeerveead: * ait 
| > a - 
= -~ : 
: ek 
a ee aero. 
ie, & ao TS «ede of eons: 
~ i 
‘ } a & aA ée« oa blatd 7 
= ‘ i * ‘ wie 
. 4 rv 4 is reereeeuee Jon @ 
LANES Coe teen eeeanee 
- \ . > - 
? Ce RAL. east ce seuscesome 
- 
7.’ r ed a ° } 2 eed nt al ee » , ‘ 
ee @9 | [ 8 
: al Ae ’ vi 
| - 
4 
: 4 
y | 
SS 
| | oe 
it 4 
1} 
i 
} 
it 
| it} 
HA 12 
} 
| ; ill 
ee a ae ee We ae a 
rar 5 5 i : é : & 4 ie | Bess 6a 4 338 f ye 7 


eveieno cia) RETSMA'0 TRS leo~Jweonoin) FETSMAIC TESORO 


bs 








SER x 
ad ~ ¥ 
wee tro, Oe omr) 


17 


10.1. 34 
UNIMIZER,5900 RPM,100 MPH,3.1 GP¥,TAHURICIDE 
DTG 84/04/11 15:57:08 
DFM=1.0--3.0 MHz 

UPPER ACCUMULATED 

LIMIT N(RAW) N/SEC gmZSEC &_N $_VOL. &_N $_VOL. 
56 eae le ere OS aye 54,71 3.18 CTA 3.18 
89 2844 3.86E 07 7.66 16.44 5.78 Fll6 8.96 
2 28072 27.9356 °07 E7eS0 1250 § 13642 83.65 22.539 
154 29005ee © 1956007 26.61 B.30 oin20 407 91.95 42.46 
Leg Dion 1 045.07 27205 Vatu, WMI, Ci 96.41 62.37 
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Nozzle Type....seses UNIMIZER xe 

Nozzle Angle Rel. £1000 

to Airstream .....0. x * 

Soray Preeeure se. 16 PSI 6 

Kirepood.....eeseees 188 MPH : 

Distance to Probe... 25 om 1a 

Depth of Field..... 1.8 cm. = 

Slice Rate..ceccesee. 2B Mz a y N 
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Disclaimer Statements: The use of trade, firm or corporation names is for the 
information and convenience of the reader. Such use does not constitute an 
official evaluation, conclusion, recommendation, endorsement or approval of 
any product or service to the exclusion of others which may be suitable. 


All uses of pesticides must be registered by appropriate state and/or federal 
agencies before they can be recommended. 
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